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{Note: The following report was criginally written as & classiftied
document. Thilc unclassified versico has hean prepared by tha
gtaff af the Director of Centrs] Intelligence. 2mall additions kg
tha text have beer inserted to clavify pantesces where clessified
informaticn has baen deleted, Evary sttampt has been made to
retalyr the maaping and intext of the Panel's raport.)

HEMORANDUM FOR: Director of Cantral Intelligence
EURJECT: Small Eatellics Raview Fanel

thiz report providas the results of tha Small Satellits
Raview Pamel. The Panal intende to meet further during the newt
few months mnd provide a final raport in Beptanber,

A Famel was convened mf you requasted. As Cheirman, I
conducted soma praliminary dirsudsions with members of the
Intalligence Commnlty with the azelstance of Marty Faga.
Fralipioery brlefings and matarials were previded to the pthar gix
Yexbars prioer to our plenary sssslon. COne two-day, Plenary
masting vas keld on April 24-25 and is the primery baglg fox this
firgt zeport. The intestien of the Panal iz to pravide our best
early Jjudinents i thdse Lasuer whick would affeacst the uae of
FY S£ funds and the construction of tha FY 37 Budget by the
Congress. Given the ghort tims avallabhles, thare were many iceuas
and detaile which the tﬁul could not fully addxees but we wars
able to ldentify a zra glgmificant sot af pointe on which we

could agres.

A MNaw Approach fcr Hpace Raconnnissanga

The meat important Judgmant =f thg Pamel 18 that new is an
sppropriata time to maks a qualitabive change In the systems
architacture ¢f the nation’'s resonnaimssncs assats. ese changac
should gifect the distriluticn of espacacraft functicng, how space
redennalssande gystams ars acquired and how they are operatasd.
Several factors srgue for these chargag now.

The technology and induetriel capabilibies of the country
parmit the ereation of effestive space Pyetome Lhat ars
subptantially smaller and lese cpstly than Surrent eysters. We
see the oppertunicy to move towarde i operaticnal capability Iox
the country, at lemgt for imagery syvstems, that censlste of an
srray of gnaller, cheapar spafecraft In largser numbeXs with a
total capasity which is et leas:t &5 wesasful as thase curzently



planned and te transpoert them ko epece with pubstantially smaller
and less ccstly launch vehicles.

We Ece the epporbusity te expleit the grewing commarcial
{nduskrial base to mccess & broader get of technologies and
induetrial capiablilities. The moquisition practices needad te
accans thess commercial capabllities should be more efficlent and
in line with other acquisitien reform and commercial practice
initiatives moross the govarnmant,

The pecurity environment can and should be adjusted to
fasiliteta the applicaticon of coxmercial capabllities -and emse the
epleitation of the system profucts.

tnaller is Better

T™wo alemants of the NRC prasented alternative viewsz cof the
future both of which depand on 4 more modern spproachk, lighter
weight and less expensive satellites.

The Imink Directorate, which 1z responsible for the current
systems, advocates a new genargbion of imaging sataellites,
mdividual spacecraft would bBe only half the ‘sise and cost of the
currant and planned varalens., A plausible transition plan was
displayed whick could ba scoenpliskad without any naar-tarm

increzaes. It was & thoughtful advesacy whlch appesred
sound and weuld be an {rmprovemsnt ever ourrant plans,

The Office of Special Applicacions advocates = greater
depacturs from today's style cf operation with more, amaller, lesa
costly, and Individually less cspable apacecraft arni & new
ground environment. The spacecraft welghts vere more in the orde:r
ef 20-15% of current systems with sach ¢f the smaller satellitee
having sbout ene-half the capebility of the individusl satellites
in the currently planned large satellite conatellatienm, A nix of
several types of spacecraft would previde the full ezpability.

Several commerciel gpece imaging companies alse presented
thelr designz and business plans. Their perfermance
charactezistice were not as grest as the NRO propeosals anéd would
not satlsfy many of our core information requirements. However,
their system gttrlbutes are relevant, will claarly provids usgeful
images and their prices wera lower., These Lrpute were useful to
our deliberatione, .

The Panel’s judgment ie that emaller 1s batter for the
ressone eutlined below and can ba implemanted while macisfying the
eritical neeads of the country. KHe belleve that sizing the
satellitees iz the 20-25% weight clags each with 40-50% of
cursent’y Tlanned capablility ie 2 better concept than cuzrrent
plang or the 50% weight class presanted by the Inint Directerata.
We cc met beliave the' cur key needs can be met by zhe products of
the esurrent commercisl Bpace iraging companiec,



The Cade for Pmeller Sotallites o

Cagt

Mueh of the beokground provided to the Fanel linked ths
adveocacy for afaller satallites to reduced coste. We egree that,
ko the first approximaticn, satsllite cost is linsar with welght
and wa now hava the opportunity to oreate smaller, lesd axpensive
satelilves with a more modern approach. BJoth NRO prepegale wers
for smaller lewesr cost symtems, However, the Fansl's praference
for oza-fourth pize rether than cne~half gize lg not deminated by
cact. Wa ware not pregented with any evidencze thet the game lavel
of capability ocould be schieved at lower cosk with ope-faurth
waight satellitas than with ene<half olpa satellites. Mowever,
eithar spproach sheuld, in time, bs substantially leas goestly than
the currently planned constellation of large eatallites. The -
parel doesd balleve, kewever, that there sre many other adveantages
which mrgues for tha amaller eptisa. A biief identificaticn of
soma af these follows.

Robustness

A moré prollfarite constallation ¢f smaller, chesper, lags-
carahle satellites pleces less of the totel systam capabillity at
rigk with the leas of a mingle zatellite. Purther, the more
prolifarate approach implies the produstion of raw satgllites on &
mora fegular basls. Thus, & new sakelilite will reutinaely be
oearer complation whanever gn operational system fallp, Om-orbit
E:nilga ke provids for a surge capability also becomas &n easier

cigion.

" Flexibilivy

There are many dimansicns to the flexibllity ef &
proilfersated syster. B8ince each satellite represents & esmaller
percantuges of the whole, it im epsier to ratchet the total myatan
cepability and cost up or dawa in response bo the current
clrcumatances. PRy dlviding the funsztions mew ¢n a pingle
ertellite on to emaller, sepaxate satellites, the system can be
re~balanced to achisve o different mix of capablilities witheut
having te launsah & oyatem which includes all funotiens, As an
exampla, with & proliferatad aygtem, we could improve the revizit
time for medlum resolution coverage to resppond to military
operationsl nesds without invasting te bettar the ravisit times
for all of the other functiome now on mach satellite. Further,
since the functions on & multie-functien satgllite may net live the
eama lifetime, thare is currently = fieed te plese in cperation a
=ull sei of functions when only one or tws are needed. This hac
histoyically resulted in “repiduzl capabilitiss” whiceh have been
very cemferting to the natlen but reprasent cperational
capekbiliities and coste Devend ovur formal intentiona,



Indection of new Tecknologies and Opersticnal Technigues

By having a4 more preliferate system whicgh is being ranswed
more oftan with a smaller percentage of its total capabilivy,
tkers is increawed cpportunity to introduce new tachnolegy Chrough
diracted procurement or mew competition. This fermulation also
permits tional experimentation with different configuraticns
without cataclysmic potantial of perturbing &ll of the
nation’s capabilities.

Todustrial Base

The more proliferated snd distributed gysten archltacture has
a major impact en the industrial base from vhich theee mesets will
be procursd. By acquiring mexe, emaller, and cheaper =mystemsa, a
smoothar flow cof delivered products ie pessible and & ameller work
foroa is needed. Eayond this removal of the *lumpinees” of buying
5 very big thing infrequently, the smaller systems mre much nearer
to tha capubilities of the smarging commercial spacs industries.
This te the usza of gorponents wnd parbaps corplate systesw
chat best creeted through cther’s ilovestmants and are being
procured in musberz by others., -

llﬂitm:ft.:

By any mesaure We csn dsvige, the true needs of the natien
for support from these imaging mystams oxceed the capaklilities
.ml;t':lnﬂty available and chose planned for tha futuzs,

A speclific mat ¢f raquiremente paramstexs was uﬂﬁd*iﬁ.thm
Panel's considaration of satgllite alternatives,

The Tizst BLtep

The patel balieves » doclsion ahould be madas now to build a
epaciflic type of satellite of the 20-25k welght class and with
ona-half of tha capability of a cuzrently plemied satellite,

Although the Pensl has mot yet rasolved for itzelf a
cempiete, objective architecture and implemantation plan, it
believes that invegtment new 4n 4 emallar eatellite ip consistent
with any likely ocutcoma, -

We beliava that iadustry le prepared to preduse this kind of
system end do not believe that a tachnology demanstrator is nesded
Lo asgure ourselves it can be done, The investment might best be
confidered an opertationzl prototype which would be expacted o
demenstrate ¢peratlonal utlility and be tha basis for develeping
cperaticnzl procedurea but which must alse kesr the Sull kurden cf
gat.afying opeystlional needs,



-
-

The patel had little cppertunity to desl with the questien of
ground architecture but agreas that the pew systex should allow
for oparation with a new ground snvironment and not be dependent
an the current ground anvirosmant, MNeoewever, we recoghize thare is
& large invectment in the ingtalled ground system beze which

should ke drawn upcen a8 appropriate,

The Fenasl 4id not have time to do m complete finamciel review
te datarmine with precisien its recommendations on hew o fund
this investment. However, this Ls an important firat step for the
eaterprise and we believe it can end should ba initiated within
any leval of rascurces plinngd for the whole operation. It s ocur
recemendatlion that funds apprepriated for shell imagery
satellites in 1556 be applied te this cbhbjective and that adequate
resources ba included in subseguent yaars.

We éid review cur recommendation with respsct to the
Congressional direction on the ccpts of mny syetem to be bullt,
Tt is our Judgmant that the first step we recommand will not
1ikely be achisvable within the conctraints ¢of the Congressional
langumge. We further belleve that ko be censtrained by the
Congxesplional Eunding limdt speclified in 1956 for tha complete
range of functiepnsg including tetal spacacraft, launch, cperatiens,
grousd procaseing and dissemination ars unyanlisgtic for the .
raqy bageline which we agsumed, and which we are convinced

{ramenta
esngtituta u good .m!.nim gapabiiity.
The Role of ths Ezorging Coomearcial Secter

e E:iml h-::% .:u:ﬁint-rngiw nm:::.;i. ﬁi:liiﬂ#h:ulig;lﬁ
cr ens. Coup W ouy prior unders we e AW
scma praliminsary Judpmants. J '

A gubgtantial regment of the coampanies which now make up the
industzrial baza upon vhich the NRO depands are investing with
others in commarciel satellite izmaging ventures. If &t least seme
of them ara successful, they will create new infustcriaml
capabilitias and new s capakble of delivering products of
value for cur lnformation needs. In addition, the commarcial
communicaticne sector is investing hsavily in systems which
invelve laxge nurbers of smaller catallites, Taken togather, they
will create & mew base of induatrial espakilitiae, components,
systems skills and useful produscs which should ke explelted by
tha nation for ics national security needs.

To take asdvantage of the trends in the industrisl secter, the
govarnment must revelutionize the way it centracts for goeds and
services. It must move to the anplication of commercial businese
practices. Thie includee the acquisition of reutinely sveilable
producte ¢ = prica-fer-value rathay than a cogt-for-reguiremgnts
=asse. This is a desiradle move in any event but made necessesy
¢ permit contrseting witk cemmerszial industries who will mot
comzly with the covernments unigue acgulsition reguirements



Alge, if successful, thess businessgs will be roucinely - -
capeble of delivering inagery productg with resoluticns zenging
from ecne to four meters. The government chouli encourage
satisfying ac many of ite needs in thie resclution renge as
poseible by using thess products to reduce the investment
necesgary to sptiafy it unigue ad more demarding needs, The
gavernmant shculd coenelder igsuing m policy and daveloping a
machanism which would facllitats e more effestive matsh hekwaen
legitimata uners and ccmmercial providers. Such & pelicoy
gtabtemant might slarify the Musinase perspactive. for thaga
emerging commaroial businesses and enhunce the prospects of having
gome routine image paeds zaticfied wikhout governmant Llnvestmant.

Tha :npu:t.inul cf Resoareh and Davelopmant and Rataininy &
Campatitive Tdge

As wo rocomméend g traneltlon te satisfying much of the
eperating needs for satallite reconnaigsenze through a more
prelifereta arzray of smaller, lass-capsbhle and lens sastly
Eydteme, wa want t¢ emphasire the nesd for centinuing lnvestment
in technologias and technlgques which would mainteln the leadezghip
vwhich the United States enjeys In thie figld. Cno of the Tewscns
we cuni safaly move to a more commarsial and pralifersta syvetem ie
the maturity of this businege and the maturity af its indugtries.
As wa de go, however, wa risk losing ene of the pdvantages ef pagt
pracitiocas which was the shillty to éreate sxtremely capable
cystems, probected by compartmentation end lergely decoupled from
the rest of industry. The unigue and guparicr capabilities
producad by this approsch served the nation wall. While we do net
beliava tha whole procass must ba continued in thisg , Lt will
be important to provide for & mechanimm for creating “high-and”
systams which would be beyond the yreach of othar gocietlas. We
Tecamand that a vigorous ressarah and develormant program be
Einﬂ:aine& and targeted at zeveral precific psrformance

ectivan.

Epaca Transportation

Cne of the adventages of reducing the sipa of the gpagecraft
in ouzr futuwe architecture is the potantial tc use smaller and
iees coatly launch systems. Novement t» pizme moara like thess
uped in other parts of tha commercisl end netionel security
sacteors should nrovide for more routine compatitive cheise. Wa
recognize that meoving this segment of the reconnalsganes assets .
away from the lazger launchk avetems will preduce problems in other
Esctore. Our view is, hewever, that the govarnment will bae better
gerved in the long zun by thisg more proliferate srchitectura and
should not retain the eurrent dependence on such very costly
launch swztems. The problems of the oflar zdctors must alse be
zcirassed ans we did not have time to do ac zur that dees not
srgus agains:t making this move now.



Future Aschitecture: and Eysteps Trada Etudies

The Fanel agraees that parametric studies should ke
expeditiously conducted to refine and optimize the architecture
suggasted by our recopmendaticns. These studlas should determine
the systex oot and parforpance reletionshipe ag affacted by such
parcmetears es orklt selecticn, segmentation of epezatciornal
functicnhs batween spaceczaft, tachnical risk, greund environment
configuraticn and communicakions etratagy.

In cocnducting these gtudics, the Fanal believes the following
points should be considaraed.

- Fooug on eatellites in the erder of 20-35% of the gize
of eurrantly planned systams but explore a range of
exourglons.

- Chly consider configuraticns and techholegien which can
ba dsvaloped iv an ordercly program with sultable xisk
::ﬂ:nt.im activities prior tc and &uring developments,

- Idantify sny significant redustions in syetem cost which
aould ba gchieved with gmall changes in the driving
raguiremants.,

- Determine the utility and coet of new concepts withis
- tha szrchitecturs.

Tollow-on Activitias of the Pasel

You may wish to terminate our work &t this psint. However,
wa oxiginally envigionad that the Panel would need to meet further
to extand and refine its judgmants OCur judgmant ia that we would
produce & more oomplete and credible repert in the Fall 4if we wers
te meat two~thrae more times. Among other things, we could be
mora definitive with respect te the charscterietics of an end
arshitecturs, more complets with regsest to transition issues and
add soma judgments abeut a supperting Hesearch and Develcpment
Frogran.

Sct Hermann, Chairman
Law Allan
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